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i. tJ ii M A B I C^ • ^^-^-"J- ^>xi 
ills tl&«£ii« <t0Heists 9i £<fti^  ^ n ^ t e r e , fli@ r i r a t ^f «^ lil6fa 
oenijaliui so n»^ r&imltft* I t (i«»drite» MMM baslfi ooaooptn 
t a AoceiMl ebapl«r, wet ooiia&iifir Utfi caiatftft»%t80ja ot tel . . 
vmx9 x^oailtiei c3eaeMiaiii«i i»ith i t on^ IHSI « i^»Xljr 4M ikti t iai lV 
aA Intvreastiiag l^ '-etOl<m c*«»niiat64 %.ith ^ a i-ft^ t.d^  @f ii^-.inching 
ir«e«®««««! vi«. ,giv«a i a f i a i t« ••-ta^ie* ©f ©feserimisioiai, !•;©# 
|M»I^  tis* e]MNi|;^ pe aM tb« attlti»t^p« IraoehiAi^ pc9cmmmm^ 1% 
i@ ette^ t9 M ifSjM. tliat apart f^!*w& tlie vauel attli^fis #f 
•0ti«i»tioR airiiimlA* i t eeuXd ^ possiMe to wm l i n i t tf)@er«««« 
wtemrvvr tia i ^ i s i t * uttr^ ueiKNi ef ree<4is«% i^«iiit i>f tb« |ir»e«M 
in givitAf f)»r ^41 pirp»@«« flM te<!hni(|tt4ii tl««a$t tkppmr^ts^Xy 
p{ theeretle'.;! ^ ' t i ire hm-m v4<2« »c«pe «f .•i|rs»li«0'.,i©wBi a* oaa 
vserjr fi*eqtt€iitx^ e«a0& &cT%m flu^ !sitEmtl-)S9 i » i^^sliss^ 
<ammX»lvj aiM lli&l©;:gj' et«« 
In taiird cimpt«r« tf^-^diiioaiilaiiai bi^is£^ii|g ^i^o^sats 
( 2 > 
bav« hGtm 90»isiderdd» l a rtcttofe yet r e ewcti mftk 1^  e ^ « a 
a#fi0 ea t l ^ p£«p«ertiett o f %be O^lt^a^ii^taoa 1iri!}.iioliiJikg pr«o#MMi« 
ajs^ tbftir |^aeraXi»f;tii»n«« Htkm rmm% an^tr i ty v f this '-fivrk i»9 
&ml%h '^itk Hit probabilisUe De^wieur of tli«cio pro<Mi(i««tt, 
fm prohlmms ibiett li>»v« r«Qelv@<l attenticm are the^  ,>r«bl0« af 
•stianittag %tm tm&m aae^tr 0 f o f f t^ lJ ig snr JU i^Slridtuii]. %iii««4 
OA &. 0oa^i»t« bidtii^ irjr ef |i»j^aUi»& aXmn UtierlM (^  1H ] • 
and tim pt^WLem • f •^tianti j ig tlK» t i ^ of e^  aftlto»»i%t»»a proe^ii* 
baeod oa ^i# eiarr«ttt popialstioA aim a M tiio • f f t p r i n g dl8trl>» 
^ t l a a , f%«^ uv®F» b«r0 wo fir^ ^ bemiisiilljr iJ9t«r«@tod i a dofinlag 
tli« p«%rcittetQr« of a IraacdilJW jprooooo taoii^ mm l a f i a l t * 
aoquftiWM ef roiOlsatleas aM a e o o r d i a ^ wo tif^ iro prm^9d, oono 
i i a i t thoor^ifi ohifafe ooul4 ba aoed for d@^ialag ooaw of llio 
jp^rikBstero of o tw#»tar^o Ire^aoliiaig pro0AAe» Xa ofaapti»r ix^ 
o^rtiMLB l l a i t ttooroao liad btoa provod n l^iilcti dofiao )|^ m&H 
M1« l a tliio ehsptor, ^m pr^w m l i a i t ^Ki«i]?ea ifeioii 4ofi««B 
y^ aad |t>« aowteiaiag tliooo resultOf I t Imo l>ooa ilioiMi tiiat 
aa ootlttito of tho taatris of tlio f i r s t amaeate ooelcl lio 
obtaia»4« 
In c&f'.vpter IVf «?'© tL^ r^ ve oofioivierod tii« iJi^ otdois of ootlw^tiag 
tiio probcibiiit^ of fnmix^ftl entliaatlpa of tim prooess. I t tmo 
l e a : bo@a reooiaiaod ^mt tkm sro«rth or eztiaotlen of a mti^tlon 
inri a noattio laop^XetioB can bo iri©ii<od ao a liraacbiag proeoae« 
( 3 ) 
tl)iisr «Ut»r jirof iJi(l»fiiiit«ljr ^ IMNMMW «Kt|jnt, tlM irvbaMlllgr 
»k&t ei iiMr nat%«tl«« w i l l 9iwma^l>mXly he rwm^nimd i s , t t A g»i»d 
nm i t i» tUsffi^ fiire •£ inigr««t t» e9%iaie.ft« tliis ipr^tiabiiitjp, 
lA tiui fres!«Hil ^iipt«rt we o^maL&mt e ttiy»»dt«iiii.^#iii»l. larmnoliiaf 
pr^eesa i«e, ^ to^m i& jpopAatiea 9i el^tots i^ ti«r« tn* diffswreid 
typvm tmjf b» tietia^ifllie4« l a ^ f i d n i l t •£ « i^«r ^ p ^ w i l i pr^dno* 
• f f i f r i a ^ • f ^tt t lyiws iadMip«iieiiieijr» Oir si^in oonecra preaftaily 
i « Hie 9tt i^ t f Hi* iMhairtev 9f tmh^immaimmii msx^mtiioel 
|.»obitt>iXitj awaniv^tiag fwm%i»m. &MA itu i«rivatiY«ii a* •Bt lni t ** 
• f ttnv^iaettftioai^ pr«lb@liili^ ©eacrmtias tumtimm «ad i t a 
4j0rimtiTi»»« filiii^ mUt lio aa«d«i for aettsi tiag ^ a sxrabnbiii^ 
• f evantadi astiaotiaaw 
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in %tim f^ t l j i #stiU«S ** mm» UsAt 1liMr®ai» f i r Siqptr^  
Cirit|«i4 Bmaoibii^  fs^mmmm * li»s tetA e@«r|ftA »a% ^ 
mmM mmif m'^m^m^ ^m smm • mii:m..iM m^:mm »t.uQi^.i;m 
A C K. I 0 i I, :E B SI E 1 1 19 f 
t« ar* utrnlir i^ tltaaat ^^^^tart Oivit* •^ tifttia$Io«« Ali8ra% 
f taai j r 1 wiii^ to tlmittE Mr. HaTis UMad for hio •ffiei«B« 
j y S j L . ^ A^A..-^^ U^A.^  
A B $ t M, A Q t 
12b« %hml» mmosim • f 0i«r vtomff^vtm^ mm first mf 
ulsicii mw^Stm m mm w&mXtn^ It deaerilMS wmm \i»mi» 
Btffe «r« tmif^ o&ml^mf^ em iAttr«Qtiag i««M«n G«aA»ttt«d 
with ntA ^&49 of bac^ iMl&ljiig i/r««tt«««s Ti«» g i f m i a f i a i t * 
s^ f^OinKs* •!' «t»0e3fi«itl«ii»t hw t * d^ ia t l ^ piypiiiwt«rs ^f 
ttio pnMsesHi ? ^ I9AV9 otitsiaenrtd iMlii tli« oaek-vtjrp* mm aDltS» 
t^IKi ^stjooiiiiig pr#e««MS« I t %» «a«9r t» HanMae tlMit mptstt 
frvm 1St» wmmX mtlm^ • f •fttlm.tlftji nvmlleiia* i t cvtdd te 
^•ft@fKI« t« tt8» l i a l t ^Mwrtmt niMifief^r a^ a in f i i i i t * ••s|a«Mft 
• f rt^isKtluMi «f t i l * pmomwm is giivSf :£»r t^ui yvrpsot. 
^ third eli&pttrt tei»"dtowiBffi»iapi traaclilJKS 
limin» tevtt ooatiiti«rf«d, l a r«o»At ymaem wmdk ««rk hiifl IMMA 
doot •& til* «iir9|^irti«s #f Hui OfiltoA^^taiiii ^anchittS 
&t& biisloaXlMr ia ta^0t« l in definiJBig tli« j^ arrjaet^ ars •£ a 
iTisuK^ i^as F'^a«36Bi»s lyi ittfinite efttpi«»Ni af r« i i i«at i i i is 
«o^d 1»6 aaad £Btr ilsflaiag awM of ^ « p^ t^sOMtir* •£ a ti»»t3rSNi 
( ) 
^aflehiag pr*etM« Xn chapter XI eertaia ilmit ft—rmm 
hud Immu proved ^MOk ^tim )<^ w& ^ * Is tbXm diaptcr* 
w0 sr«v« ft l la l t tfewercs iMoli teflMM )^ and i]^ « 
Q»[ifeiaisg autm r«i;ia.t i t ba^ hmn elbowa Hiftt a« •etiMit* 
• f tbm antrlx • f tlui first aoeieiit* eould be obtiiiiMd, 
Zm Oba^ tor IT9 «• haiie a»Mid«r«d tiM ireliilw •f ««tlwitiag 
ttL9 pfh&hiXl^ %t •irtatual «3ttiaotioa* t f tli« pfwm^ siao« i t 
ia e ehftrtiotffi^ iatie of a Draadiiag iraoaaaaa thut thtgr •itfeor 
p'av iadafia&tiljf «r \msmm ioctiaot, tli« praliBbility tiiat a mm 
antatiea ^lll ^ymxAmXl^ h» raoagniaad ls» ta a m*^ aippraxiaatlan* 
ana alma tlu» t^rababilitr •f aviatoa axtiaotlaAt aad i t ia 
^3mt9UT« af lat«raat ta antieiata thia prabaMlity* la Xb» 
praaasl eliafter wa eaaaid«r a t«»«>diia»aaiaaf«i traiiffltiag 
l»rae«a« !•«• <»a b^ «^« a popAatiaa af aluiaeta r^hara t«a diffaraat 
trpaa «ar ^ AiatiapUUitad. ladivid^iia af either tjrpa will 
praduoa afffpriag af bo^ typaa indapaaaantljr. Our aaia eoaoara 
pp^miAlf ia tba ata^ af tha tM a^iavioiir af t^sa-diaaeaaiemi 
Mqpariaai i^ R'elif'HXity ^aaratias f^metioa and i te darlvi^tivae 
aa atstinatafi of li»a-diaaaaiaiiiil p^Mbili-^ P^oar^titt^ faaatioa 
aM i t a d^rli^tiivast aliicli «dU 1» aaadad for aatiacitiaiS Iba 
p*a^biiit7 af aiTaatual aj^tisatiaa« 
C O S t l S f i 
tJL MtitAtiMk of tii» «la|a« jgiftiimitag 
IXtMMIMI • • • I 
1«6 i«»«4iyi« Iraaaiilag pmomtmm ••• t 
1«11 iiMait»iil0 IMotloa* «•• l i 
1.1^ WartlaS^M ••• 14 
XM string l#:W ef "h^m mmUmm «. , 17 
1«14 tmjiH&m fjmmt9ns& ••• 
24. :&d(r«duetletii ••• 19 
(OtHSllTllXl •«• 12) 
( II) 
oaao «»• 25 
2*3 Llnit th©or«a8 l a s»lti«dljBa@Q8l«mX 
BQhmm • •« 26 
a«6 Hearvrli ••• 32 
Copter - in : i^ mi^ 9iy, w m wmuM.M- mn 
m 
^ a Zatroduotloa ,«• 33 
3,2 aitatioiiB iiadi AsaoniptloiMi ••• 33 
3*3 y»mm& on (^peotral d®o*iQ»al.U@a •*• 37 
3.4 la ia rs«diAt« ••• 41 
3*3 SBtlaAtloa ot tb© i^tr lx • ! 
Fisnt meamntB ••• 46 
4*1 XatafoaoQtleo . . , 32 
4*2 !iDt^ %«lda« ^ad mw» ir^laljiBjpf rt/solts 36 
4*3 Stein mmHtB •«• 37 
4*4 RQaR;rk»«©tlBat9 of fflrotsalillitsr •£ 





el>3©c^ ©f ffe.e a;-.^ e leUa£t» ttify saciy be sea or liCicteria 
i' :••' in r* oliifiKi rmkctixm^ m. i n i t i a l B&t of objeot©, «?li4ofe we 
,fii'f!t .t»a^f"',ti0jat tlielr etoiXOrea or© tb0 aicoad if«»re.tloat 
nasi ao oo« •« ctttomi tbm ®4sspJ,«sfc iJonollAa fa-tt>.©a'.tle«il 
^ c5iBCS'-l^ ti©n of eueli a ®itits.tJbiit cx!rs^ ©sp©i:miiis^  to tfo© taed^S. 
*« deiitt© t^ ;.gf '5j_» /'j^f«». the nuiibi^e la fth© o*«lit 
f l rotg ®peoiia»...f ge^mretioii© l , e , :^ are tha isoisbiir ©f 
o&Jecta in tli© atli i©fi@r'otion of ti p©;4Jl«*t4oa 02^  f^iaiily, m 
p^ a©»e riot ^pemi on tbe 3&Bcrntl©n maal>is- .o* 2f 3^ • o , 
iJ^ Wi CRil^ fi® that e k^ i^re r i3Dc|i^ ®i]DG of nml mss^a^ti 
e- , ?!,» &2tt»* • 'i^** toteoviueia^ tlic eiirxty Wiriable at, w® any 
tlefJUKi a functJUsR 
3@:-'ii©fie:© f n^l Into Qbo function f(3E), *'<ir 'UJ® aoiaemt: wo «teyj 
take s fis recilt '^* i a >s»3"® adi^oioed ajpplie-tloiae 16 i s conveniAjst 
2f ®e oomiiil«r the a^ a© p-e^-bll.iti©© aenet^d isgr p-
s,t» pM > o f-4iia i, P4 ® 1 t t^'Mn c;e define tti© .ro;.«bttltar 
^ i c r e i.; i f i r i30S3ie3f v^-srl;?'^© a M 
3 
f^( ) •• i p ( ! ^ « k ) S * f5Mr s » 0 » l # 2 „ . . 
!Jh© it@rat«0 of ^ 9 i,3eii^-'tiag fofiotilon f(..) will b» d«fti»34 
r©eii2'pence rsl-.tlon 
r 
iM p^sS-timilcTt with k « a-lf 
«s» 
miB tosaUtes «i«it tlis ilQS'lv tlv© ^iX) i s f ini te . 
1 "w €»Q®isrtJ6 of tr&r©3 fer ftlJ. btit a fi«ito mmhm' 9t v&lu»» 
•f a^i,©, F |^..jj « 0 t&r Q&m s j « .iac© :::^  i® iat^gm"«v&ltie6f 
%t© flrrit that o)ctisctloa iwwer oocar© If Hi* prel)i|.bill1qr 
thci feB IMHritlaf*! glv«>o birth to m otfepricis IB mTe9 l«e. 
«fe mill &BBUCC 0 < p^ < l» Djuxao •,• {2.^^ » e / :^ » 0 ) » l # 
: •• o) • ,'i .:^ » 0 iQT mtm a ) 
mz^ - 0 ) iM :;^  » © ) c . . . . 1 
fj "* *• L * J 
I l l s ?{:Jj«K>) • l im f ^ o ) . 
• ^jjCo) 
i^i»l • W^o> * ^ [^a^©) 1 » ^<%) •..(1.4.1) 
<iiae« fC ..^ ) is a s t ^ l c^^ iaernaai^ fiunctJicci C i t i@ a 
^m^m' mitlm wilt* fiD»»iiej»:tive cooi-fiulRate :iil P« < I ) u^ifi 
6 
H ^ 0(9 ^ 
«Ei@t® tisS o < n ^ I* '.iaee f<i>) 1@ ooatiivaouSf for o ^ '. ^ t 
j^a t f • I , l3(jf nb®l»e ijBEtnas I t l e t t i n g a -• « l a (l«4«l) 
y ie lds 
ti • f( n ) • . .< l .4 ,2 ) 
Bim® q^ k& d«fiii&a a@ tlb^ iJi^teMlit^ of e^tiiiotloii at 
or p?*l«r to ^^ .© n ^ geoerptioat ^e ia f t r th^ -^ t « In tbo 
l^iTolmbtlit^ of eiroBtml ooctiaotloo atSf^  (l«4«2) dbmm Uifit n 
i@ a root of t^^ oqoatiDa X(£) • ^, 
U io « ^ 1 kai^ tim f «2^ 1 ^ic;^ t to i r oAb i l i t y of 
extiisstioii i£2 I if a < I i:<M i s IOB@ tlMA I If m > I , 
(a,) If «^ flOi5imr;-^©t thon 
K P O 
«» 
1.6. jgy>fey|ye ii'enp^iap> t^-ooaoeie^ 
tsriMfo SE)^  be^  cistlis^»ts*iod, tolii^ldiscile of ait|j©r ^p© will 
:.;.jj a»i -3^  b© t ^ aea^er of ladJu^dirtio ©f type 1 mmd II , 
^ ^ CD ^  ^ (;^ > 
^*^'o ( v . t C ) cxe lna©;;.ei3c:iont, iueatlo'^lor ^Istribelisd 
t ^\ i 4\ 
i « l . «L^g^ 
>-; 
Rare i**(n.tJZ.) i o and i; pAiitL) » X fSer 1 • I t S , 
•.® &mfim WHO tt^^e-dtermstoafil pr^ljfx'ljllitar i!©sBrptla£? fuoottoiia 
!» • c a^  r-
t&kit i 0 
^ « iTj il^ t^ . 
the ext iaa t l -n ,4;abni3il4ti©Q 
,(l) P - i ^ « ^ • o tor 1^ :^ • 1, ^ - 0 
in** ^ • o '^o^ Qooe 3^:.^ "" ©• ^ " 
s 
Ust 1 clcjQo^ then mt o f f d l Is-Kilaoiassijerfcil ipeetors 
fe©aB>lf,;ja©oo.e vector firTtesv prooes© "^^ "^ , ^ t » « . wlios* e«sat«fi 
©re wo tar© in T. m fBti^l tilnwi^B a&mmn ttic^t *1 in iieiffmiite»« 
•^» iBfeerprot ::*» %ha Itfc oc^spumat of " ^ ao tti© nwiiber of 
objeot© of t ^ ^ i in the nHi ae«arati©ii, -Hie trriRBltieii law 
for* tbe p"'i>e©©f5 i© a© foll©'»©. 
If 1^ « ©j^ , t&ea ?^  ©ill h.%vc tfe© .ipuKTutia^ fliA&tieii 
iv'lier© p Cfj_f.,,fX^) ie S^ ,® isrokiOili^ tls:^t o,a object »f 
i f J^ • Cr|^t«,,» Ty,) C 2 t fehea i^j^- i® Mi® euia of r , •«,«•«> rj^ 
n 
'iM% ?jj • (r^f»«*t ^'a) <^ «^ ^^ © ^'^ ftsctier r@|re neat lag the 
|3©ptslGtleja ©Iss© of «• tJi^ i^ 'S In tis© nth ^asr-feAon. Xhen w« 
w!;i6;r-@ u. » C^j),* i® ^® ©"triK of flJ-at laeejcatc 
PGu ©- denotes tbo ves-.-lier «itli I for M*m itti oorii-ssueat Bful 
proceest le t iT b© ^ e esUiictiea larolK^Mlltiy If i«lt4«tlly 
tii«?"0 iG om object of l^ fje 1 ( 1 ® li. '>«.«t &) # tliat i s 
;rt* Bi \^ ( ;^  » 0 for mtm s/ ^^  * ®j.)« ^ ^ VBcter Cm%,,,, i ) 
11 
i0 d®«ot«il Ij^ n. i0% 1 Jleaot© ttio irecfe©r (lt1Lt»**fi)* 
iiCt ©u > o f©r r a i i f j • l t . . « t ^ aM l e t / demt« 
tfetj ®i||@a *ctla© of Ifsr »®£it; cMolut© w4t3# of ^ e isaiarix ;«• 
t h e ®^u.atl©B i% « f*" ( ^ f i " i f••••!&• 
r o ^ i ^ r i f ;.f' is! positive tor mm pcmitiw9 iiit«a«r 
( 2 ) . A oyitityp® lr*-a2hii^ ;-^ ^roceBS i s 0^ :11 ©d ®inj|ul«r 
i f Urn g©is®f'-.tii^ ;; rtiiio1sio.n© f^{-"|^f.,.fi*^),f^(^i|^»...,ak) 
^ ( - ^ • • . . f ^ ) a?'© f'll lija©:-^ ii^ ' ^ f , . . t 3^f witJi ao 
«K>.aE>tGiit tffi^ .:jst i.e« Oi,. cti ol^edt h.-*© ^tfiotly one 
M .^i^m |®re the aofifiitioa of' sowperi^ eiODc* ©f a mii^mimm 
of T-^ .i»ioa ir-ri'Aia*' a to n. lieitiai^t rcadoB ifriritiule in ?)i^^*l>ilitsf 
an0 alE»®t essf'CJly arad tho Oauobj or i t^r ioa Iter eyti3»8t fmr<!?ijr 
(cs> if ttie?^ !i?:cists a s:*amlou v :ridiM,&taa(M that for 
i" (^ 
P ) i J a ** *? i > S r •—> o as a -• •% 
4a probability to ttt rrsjidos v?'«rti^i)le € am deaet© 5 • i^li® jfn* 
Cwrittno t i a ^ „ « C w i ^ iroli^ibiiity 1 ©r f „ . ^ - l ^ ^ ) i f 
Jl *• «» 
( Xla "5a " "5 ^ •* ^  
If «i0re axiot r;. «e.-.:ij#a)C€ f ^ a \ » ^^ > ^ • w<^ **»*'^ * 
t»» 
IIFl •' \\ 5n.X-la| '2^1 <'^ 
«» 
RPl I '5 - n^ i > n < 
tlica '^^ co:weT,:v:c to C .vith iff'©u.ability I, 
1 3 
(c) H«' (Sh£di ui*© the M©a of onAfoTd ©©ntsTiseae© in 
/impi^'T 4 HM tli0T'©.fore iriciuiie in t^iie fsoctic^n tlte forcftl 
'•:'i@flaitloa. of tjnifofji coanrorijeao® iar v. mrp^m® ©f rea l 
gfiififl!6l iJ&IIT^<-^Qi9;i^ J i i » t /. b 0 B E3®tric SpfeO©, audi l o t 
^"^ 1 be a ac^ riceiicse of r o a l ftiaeti:,rj« -..'©fljae^  oa X, If f©r 
eac^ K in >; i t Imt)^ ..>«»iid0 ^i£jt {?| |C^)\ ^^ '^ i^^olsjr TOotioaDO 
of rot'X aoslKir© ig^stera <?© oau ikaflam ci l i sd t fumetioti ^ ts^ 
"^  (s) « llja ^^M • Vite tiisa IK^ t^:it "^^ ooi^ ror-ge© poiixtewise 
t© ^ , or Stit:it C i» ttoo ,a©iR',;«i'if3© l i s i t of "> , 2b© fstroogsr 
t^^ of ©orwtt^ ij^ iiee aonartll^ a®©<teci to cotx^lM^e wa^ tfai:«g of 
iatjcroet IB QCXIM oaifoffa o©jmr«ir;-oaic©, 
following S for or%d^  i^olixt i: in i»w.« i f € ^ e i e £^i«n Mton 
a posifeiv© iatecfer IL orjj ts© foisi»a »eli tliet \fg^i%h^ix)l < € 
f©r n i l a ^ IL , In i^riorrlt the lator*@r i^ r:m^ do,/erirJ OH X a© 
It© 11 ft© € , Iff l:ioc?ev®rp fos' eect'. :;:ivea € pji inlocJ*^ «i. te'^s be 
fOftm.! ©liioh ©eenroe for t i l pjiatis Uf tiieni^ i.© rs-^ y tto.t y _ 
eoiitrergee <ix3dj!brsly to C , or tjlit-::t < ie Stic usaiforis l i M t 
1' •i 
f / 
j Given a aiur:;!** m-^tsisi k 9t orics- s , cois8i<:«r tbe 
d©t€f*ti]likifttiit3« Offisi^ tlon [4 « X X | «* 0 » alas e-llalt the 
ebja.:'a€st«ri©tio ©sm^.ioo of At «l!ilcfa i® of d©jroe j< Q i a X« 
eli£'jrt:ict€ri@tio root or aa @i^ii milm &t v^) itiere es i s ta a 
©r ©i^ awi V0ofe©r> s , t , #j^ • }^ P*!^  aiid ^ f^  " ^ «Ai©r« I J 
d@i3oS@s tstie coG(3tk^t« trafifl@o0e of Pj.* 
For aei^j^a.-©trio aitrlac tfe,# . el^ eTetinryatoX equaticm 
I'*}'JI "> e bns Q reot&t aosiei of «iU€^ ooy Is® OOS^@K evea if 
.» i e r ^ i l , Qor,reejpoii;iiiit: tio a, 3%ct X*t ^ e r e re t-^ vo Toctoro 
A 
c l l e d the rii.^t fus le f t © i^a mioter®, i*Dt u© asattsio ttmt 
n i l ti*© roots rr-© a iu t los t SUKI lo t 
1 
A 
ajfsl i!i4E©® fV- >< X-i f^Vj «» ©« tf^ rtfe®Taortj» 11' .i^ V. « • for 
a l l 5t ^®^ .^ ^ " © iifeiQb lo not tTu®9 piMl h<moo V|^ i^j. I* 0« 
X, ©r r-.tlior tlm s©rti©ace r ^ j | \ • ^ *^^^ *o *>® 
coaoist«at fcur 11(G) i f tsbe ooqueaoo ooKverti©© ^ 3(Q) 
t a i;roli'i»Jilitii^t for ®iK y^ 0- € ® r^ liei'-e (H) i@ 'Sie i^smaetir 
epiieo, flJia© 2 in mM to b© ooj:M3ioteot if for mrmry &• € (H) 
tm& m^T^ pair of poQl t i^ mantitiMB S > o QM '^ > ©, &w '^#f®r 
b^ r i V 3 c^^^> I < ^ ] > 1 -
•choriovir n i i ^' 
1 
iM% t b^ rmX on C&t^ )* Stan t t» 8 id to be sa»iioteiiienll^ 
iaore ®iJ3g on (n,b) l f e < « < y < b ^si^liee fCit) jj f (y) . 
It thm la0% iaeqo^aity ie r^f^-oedf «!6 obt^ yUa ^ o dttfialtloa 
of a E%>o0t«»iiDr4'llj iocriiasiiig fuactloiv '^tm olaae of laoiiotoalo 
UMI first iroteflteteio wibv^ of t^o ti:^9e^ of antttingLiio 
aiK3 i t* np l^le^ i^tioMi Im aoe to ia»o1} [* 8 3* 
i^sria^oo I.0 orJ.)i»d it siartAsiftio i f for all B j; ^ 
( i ) ^ 1 ^ aoaai mlno ^ ^ } «iti«%i9 (iioiiM E(i)C^t) < «% 
( i i ) taiao r^at ioa 
preti^tkilitar 1« 
l«r • i . ^ o let f^^ \ bo ^ oo^eiioo of iaao,.o«la«t raMo. 
w«riabl«o with iC iY|t) < *** ( J • I t a f . ) ^a^ H<Tj) • 0 for 
J > 1« Dofiao 
1 
^^|3Kjtt.«.t24|H ^ V l ) • % 
^•^^^ wM>Hwwii6mniff^ i«iMiHiwl^ J8iillKS# 
mm fmwAm 
^'T Si '^'^^ 
^ 
HiT ^ l t ^ • ami 11 > o« 
:tf :i|g ID tiw tae^Bism ot mee©^©®!! C ec|al& to e er l ) i s 
1 b 
li(rip 
MX) • / • r [4^1 
f i% is ttailcr@%cM^ Hiat F i t 6tiio»8tr«l»d •« ^ 1 ^ « ^ Vftidl 
#f * ^ 1 * ti0g^m9 ^igiMm§m'm &f mm mtnlkm utrtutt* n **» MMiii^ 
mm tmmaimm of it« di»lri)M %!«»«• HHi ttftn enani a»liiti(»« 
U^} • c { « ) . 
mm mBmtn%tm fMM»ti@» i® Ks> * ^ siv, ^ » '^mm #(x) • P ( « * ^ 
a»d tilt iMplmQ tTBMs^m^m mit^^ ^tm %hi$ ^tntrstlj^ I^ BUKitdUs 
#aly I r tM c^b^t^mm of i^ial^e s • s ^ tisia i K j ^ i M t ^ 9ilmmm 
m^mX^^ }mtwmu mm ^ ^mpmt%im& mt u-gH^^m ^^jmimrwi ai^l 
^ 9 
.X)S£> ^ ^ ^1^ 
kM 
; . ; • ( , ! • . ; : : ; 
,is^ 
* fOA ^^.mm 
^^iMtkiiii 
Xn ttii« ctept^^t ^^ ooaei^iT ^® (kHimxi imtmn m^^X* 
eonj-ineted vtitts i t e!\n b© i^tioilLy or psxti£43^- .^©aarslined to 
laore ©osiplie©=tefi 0o«lol©» ller« ^^ h^ :'V« oo^itlerod ©a intereefiiug 
;:rol:0L@a oomowt^ d wiHb t^ @ 'ilrr^ '^ ji^ in^ prooonsos, tiit't ie« foi-
a ,^veti itifi»ite &eqn&m^ of ob©eni^.tlonci, bow to A^Cim th9 
0f?vrg£i«t«r"O of til® |!!'oc€9s«8 ? 
In thio d"ii:ii>t«ir ©A .itl^i^t Im© te©©ii a-.ido to aoeww tliio 
qttoetion tetfc. ibr ©i*8 tiarp© •"lii'i i^ltits^p® IJ-:'im'»M,ii^ : ps^oo«ooe« 
m% ('?g, » w oAf2f. , , ) be fc araitoa* t^t%00a p"oc©M, .>« iaterirot 
;3jj £^ c fee mssl)©" of o'o^eets ia tb© jstb ij^mm'i'tUin of a poptilf .^tioB 
©onlTfiry ifs et::t#(l. .f© tienate lay p tt^e .iroboijllitiy iioaeuro 
for ©ur p r^ess . m® trolJribilit^ diotritJuliea of ^ i© gr#8<irib®a 
20 
*» * ^ "^ wiiMTflMi itt Aiclri l«tl i ia to •& raaAo* insrX*IA« fft 
i f itXl rnvmuAB of 2^ «r« fla&to, 9m • « • • roaiat Mid«r tNi 
•^isr« maA tubiiqiwttjr, «• 90iaii*di out l|r l^^^SieXB %at % • 
Blll,.milMH ^ 1 / ^ So ft MtiTtlJIfllSIOf Jit WMI DMUMI tiMit OOWNHP|^ MKI 
l i f t'trcgf w ftttMvt lias «ft f ^ %MA mik0m %» W M t i — t 
r««iilt« f i r ^ifteiltt t M vBloiMft jpMPnttwfi of tfe« protekU&lr 
i la t r i ln t lo i i oowiMtod v i m t^« prooovi. i t l i «MQr t» i»« iao 
tlMit Apirt tWA itm wmml a«Mio4 of ofttlii^tlAii MMiilattIo i t 
iMH f^t I t 9»«itlilft t» «»• l l a i t Ifecoritt viMiitvtr M I i i t f in i t * 
s<N|tto«(Mr «f voeiilaitioiMi of tfe« P ^ O O M 1 « slmn^ tm Hui 
pirpowic & • tMlialfiMi t l w t ^ n^piroaUjrt <>' tb«^«tloia 
aatoro &«« vido MOfo of fii^io&tlftMi M I O M IMK7 l^oquMitlljr 
Q0»»» ft«r<»«« aaA ttltafttloao 4a f^et0«> Oiinlsicy aaft aioloiy 
• t o . 
21 
l>e tti« i&fi'^ ijs:^  f>f f i r s t «»i9eiat8« f^ @r@y 
«^ - 4 iif / f„ - Sj ) 
*© a®ii»t Itoa* ^ # Ciret iws^atg I L j sr© f to i t© &M petiAtiiP®, 
22 
r«iPMitivi»ljr« X<k i« ^f^l tamm m^Um { ^^ 1 Wm% i f ? > t 
Is ttiitfwi % ttf •••ii^n f i t hMi lift«tt ilii«A tli^t i f «• ^mm^ 
t» i mim pw^ l i a i^ t &» a <• «v jyii la Wmmvm t i t IMWI l»tMi 
liiowa HKftt UMI l la i t «f lfe« i&rilii«iMs%ie amsyR ^f «M> riilii»«« 
1^1^/ J^ eatfPiriti f» « qpaiiiiir liOfifli ia pmjfmtimm «• P • 
^ m Q6aa»ftiinNi wt tlMUi l8i«Ni2^ «m 1% teMi "m^rn p»mAWLm tm § i^iaa 
Wk& j f i ^ t 4kii&a vi«fit««^ ^ 
a >» attft»««#t «fe«ra ^ is ib« amNr af aliitaia ia m* aili 
iMiir»%i»a» St «il>l ^ mmsm^ timm-^m^ IHmM Wm pjm&mm 
•ri«iaii««a froa m ^A«^9 9ti^mt% i«a« l&«r« ia a^^ aat mH^^ 
Wm aff t^rlag r^^^iHilr Hial^ilMtlefi im ptemti^i. W 
9^. 
tt:k@ 1 ^ itorrt^e of f(.>) aM sat is f ies Vtm follcming fnaQtlaisnA 
ys) 
« • • 
vector r^ iHsLlcia mrl^ilal®® f^m < , ^ , . , » iip .43.^ © j ^ r«pr©j3<iiife» 
^ o f»ii^«? ef eb^^c t s of ^« i ^ t;^ p«i in sha ti^ genidr! t | « % 
of pr©4tat!{teg III ^«» ssoKt a»iserr'tioi3 r^ objeot of tjrp* l»,,*farjp 
objoot of tgrpo M lade;)«2fei«isi»f;^  of «^-.t i s proc'uood Ijgr ©tl^r 
Otl5<^t8» !It4@ 6l'r'l»4ttOR IP.W f02' ^@ p^C^BS i© r=-© fOllOWO* 
If £ « J|» t^ion ^ wi l l fe-'-.tre th© .«5«»^aK'-• ting fiiaotioa 
2 
9 M sionratiQs tum^otm f^ €ir« fWMtlBiMil i t«r t M f 
fj^ ^dV • f* [ f j j t l^f . , fJtSi] f ft • •tlt2f ••• 
HMr a«fia9 % • tixa% aowMit mtr ix* 
Urn 9»%rlx 0f llttt f i r s t tmu^k%m «^tr« 
»f* 
8S| ^ ••..•i^iE • i 
2 ^ 
ftfrllHKr ttHMiBi Ibfit i is mmA^^O^&at. 
m mm tlM flo%iill«ii || « |t to 6#^B»«« tli# tmrm mS % 
i^&s%m 9^ mtr ix Ultimo 9» tiM tswi of Ha* «lM»lttt« i tae^i 
• f tli« •loei^iito 9t t\m ycrttr or la^trlai* fb« l«rflMit i n 
a^eolvlo m^ym fimtm%mt^%n mot of M S» doaotoi IgrP oai 
mo ovrrospwidii^ ri^t aad lo f t O&^MI vootoro t r iT onl xT 
roopooUiretjr* i t loioo tiiat for a piottiiro nutrlx mo t«o 
oi^iB voeloro mm nooitturo (t&ooron of iwrxoa {] \ o] )« 
Jl^mESI X : Zf %J,u • Of3Lt2t*.») i s ft dtooroto tlao WtmS&im 
l^ ooooo with fifiito warn 
«<tiM«ton «.t[(. > • ! , 
mm m >X aaft ( ^ < «^ tltoii oo ^to aio»» 
« i> a 
ooworfoo to « wit^ prot)» M l i t r !> ^li a <* <% 
I l«ot ^ • A^ 9 k • Otlt2t»«»« t^Mi tur Sfti»to*o 
26 
g ••••••1 aSti oosfiTiMi to » wt'tti probiiMlilar t * 
I I I * « " ) 
mm® •fwr • • «is # i f 
^jL ^fm, J H M * ™ 
4i c 
nM. i f w9 i r i t « 
isuMi M II « -^ fi|^ }^  / i | ««»> % Him iro^UktaLiior i« 
f y ^ t ir»« H M 4«r4Rt«ioii • ! ^ t w% know tlokt «i%|i 
9r»tai%ai%r i f Mtg^i/ 1 ^ • M ^ » • • f f i t t f , , , • y«i»g 
^i4« i^laMoa rtpHits^lf t w ftaft Hunt wlili | r»teMltt jr X 
/ *,[ - Mil Vk I V 
• 8 IT %^m i^ 
28 
ami lai.^ rcfiNE'* ii« A ^ «• • ^ ^ / '^ •—-^  1 witb ^mibttbllitf I* 
fi»U«*iBi «oiHiidi^atlea» I0t mm iiii«ic4 holier ^ bt 
u i 
w&m ^9 wUl tbiBm %li&t 1^ 6 aanmitloii ^ • • 1«@46 to « 
l«t i|» • • 
i ( ^ ) • • 
'^ ^ s (•!* 4> - • ...(2.4^^ 
29 
(2r,4«S) iniplies th^t 1^ M f • • • 
f»«it&vt ri#ia.«r tr&DQfei»i sreo^s i^afti 4lfr*» a i t i«i»iMrttt« 
vitla |9*»^M|,i%r ! • JMI n IM «ii« a^^ls ^f f i r s t mwag^u 
l i i l i l i i s i i |s^« and IdTi&ot itt ali«it«t» i^iliM l^aa idX otlMr 
oluirMttriittie rDot«« 
1 B IZ^« 
Lis • « • E «J|*i» 
A 
f^^^ I Xii tii« tHecnrj of Mitrio«« i t i» wiiU kMMrA 
(m«Brett #f F«rro»»frol>««iM) [ \o t ObnsfUr i l %i« S. j 
tHat i f H in m a»ii«ae£^tiir« aatrls Af er#Mr K t w»tik Hi^t 
# i t |»« i t i t« ftfr mat 9»Bit i f i ifttA0«^ H C M ^ a m t r l x 
w i l l Ito CMilltd «i prioitiiw Matrix }« m m fil l&a« « ptsitiiw 
^i€mM»t«riiitie ro«t j ^ tb.;«t ia sl^plA ftad gr^ '^^ tcr ia alwoli^* 
untie* iSm^ aqr ati^r ^ar'iiietcdrlotici root t ^ OMiNii^wlR t * 
goeiti^o vt^% and lof t oiiioa ireotoro ' J - ( A A I H V • ( -t^*). 
3B 
i ^ « P i ^ ^ i ^ t i i i i 1,2. # • * • 
ham- wAM t tKit i ) (d) if 4 in & ioei«ii« iiii«««> 
MiHMMaam* 
» mmtmBmM'm i ii w — i i J f c — i «—BSwWi • m- iMmmmm 
31 
•Mi ft <*«^ 
^' -^ r*»^> f | | - # •..C2.4.5) 
krao* (2.*.}) 
tlM r i j t t «Mpii i»tte«ai> of n m^npewg»a&im ^^ • 
9 '-) 
Mm.w.-mMM OF mh. mMiit of ism m^^jf 
miir.wm Of 4 r«© - ini&i^aOiiAi. 
iih«r« 2^ r«|retKint« «li« aniaiiffr ef o^««t» of Hi* ink iyp« Itt 
t^ ft itlti piia«retien, list •«• t i ^ 4 2 ii«9te the vvet^r «l^«« 
Jlii oiMi|^ ii@iil io 1 and ^ e otlt@r io w&PP* iii« feiMrtftiJig 
fisastidii of ^ t % t^i^ t ^ * \ win ij« dttoetea ^ ^ ^ • 
IM u » (iiy)t i f ] • 1*2 be «li# K t^o'lx of fir^t nei^ watft. 
y titj 
^ . a ^ l 
y• ®ji6 L 
tlM a^trlx M ana I r /f »«^ V4 ^® ] * i # t eM X^t% 
wtrli toe IMMH Q»m • » Hi* propirtitii of %m Qaltoa-wtdkttwi 
inyM^aaiS pr«^8« smft i t s i iatr«Ut^tlei i», mo >^ii-«it nM«r&tar 
# f HMto marie Has 4«Ba.t witli 1 ^ p«toliai^»s'»- Wkmimm of 
««i?<e H I * fHiHen of mw^hm%$m <fe^  i^ M^ift anribir of off i^prtat 
Uiiir««t»4 i a ij9fin&ag i^ te ji^iuMitora of » 
«^j4ii «oiil.i %® itsiA £S»r dafiaiaf soa* of Hit jprttiwtors of m 
%m^^sn^ t r ^ M i y ^ proooao* 3 M ^mwMmA of ioftttliis t i ^ mtrlai 
of ^ o f i rs t tipaeiilio §tfr m IKVOOOO liafjMif t^oo ^* mme l^ rpoo 
of o1ii|o«te i t simx Of^a, «o»o««r a x^oalt provod ^ i«linMi£ <? <^  J 
givoo on oanm^ t^o of m@ waiEaoim tiipirmlo^ sxittrlx ooaaoetoA 
w i ^ a mi9M>^fm ^ mmtiM^m pmm^^B ^ ^ oomtltii^ JMi of alme^iito 
m^imi^ of tte mmmaim9 ooriwi^poMiag to wO^titr^o 
liavo Am %»oa ota^ HoA [ 31 ] • 
io rm^X W»t i& tibaflor XI MViolA l l e t t ^boi^ roB* lioi 
bM« ,«•»* * i * a . fu . ?j »>d ;;. to <ht. «.pt«-. m 
prove n l i t t t t tiMwrMi nfeioli dmiUmm fg '^ '"^  /^« QpaMntf 
• f «!•«• meitlta gUdLikg •stifltetMi of o«rtttiB fibedrtte%«ri«tto« 
• f A ii»i*^f9« te^BBfoing pr0<»M» i t 1IA« l»«a abeirfi Hi&t «» 
•«tlBat« 9t 1h« ttitrix of ^M f i re t aMMttta ootild H* •btUj»4« 
m emmUi t^ wp^Mki^ epnoe ^ & lr l |&«t (-^«Cs t ? ) 
oeafti««iair of « i f a M of ttkmaMAsitf «iPtt«l» -TI t • •^•eWd 
(5~«» ttlffttor® «£ «vmKt« Cj In JT. euiA m mmmitm 1 4 •fittitf en 
ft«t* P ( ) «• X • Ikttr* «! • Maiwrtt 3> Is o a i * 4 «iM yroMbailar* 
% ^ » y ( t f t ) , ( f c ^ l ) w « iM»t« ft 
ttfttii^iag s [ 1^ < «^ 
m wm mi» M>tf%tioaft 11 f 11 to ^mmtm ifeo acKm | A ^ 
of a ir«tet»r f Oof iaotl ao 
li t U & rftadoavoGl^ « ^ ^ is^ easaoacaitg h£iW f ia i to 
0000^ sioieoiit&t tb«R tbm TerieaKto ( lioro niio4 w^n^tt^rwrnmHy 
witfei oei»rli».m$o Gi^trix > %r 1^ ie «M mttU C X^X »^ 1^ X^), 
38 
&«i w d«iiit« mat w^Um^ of \ o^eiaat*! 1S» 'l^m #^  
t ^ ^ • # ac#) M»^ i ^ ( i: 6^ S"*) W*®*^  
tlM f i rn i «^Mif^« au I are f ia&t« &&L 1^% t M f sors «o« AU. 
^UNifti^sltiaft «f ft%tri««« mlx^i^if ^@oril»eil && a»«tleti 4 i»i 
0 i 
eonfwsisKi ilMm tm a pttmxtl^m n&tctx of m4m t • • H IP— 
iA sMtlAii 9 b«tow« Wi t^mmm tlnat It IIMI ttlrto of H M f Ir i i t 
•oatfite ^rt^^eitfllas to a too ty9« IvaaoiaJig fvooooo io 
sriafttivv Aod 4@Mto I f Y% <^ '>^  /^ ^ ^ ehui'XHriaiio i^ »ot» 
• f tlMi anlrta M finft I r ^ oaft v^ ^ « rl#i% oad l*f% O I H B 
iw»otiro o«rf%(^ poMiiig to )^( i • i f f }• in ftmro tiH» folloirii^ 
OA H M q^eotroi Aooooyooitloa of t M astrix p« 
Jul* I f i f f I $» I f M i» ft yrla&tivo «ifri& of ord«r t wiHi 
olioreotwiiitilo rooto /^ oad P t^ «•%• F^  ^ ^ J f i * ^ 
i f tbo r i ^ t ana loft oiipta irootoro scrretiioiiaim to ?^ oro 
IL ait0. -^1^ f i • I f t * l^o» 
oaft 
C«) II p* H^ !!• ^< «") 1E^ »»a <X f • < «^  < ?^ 
( t ) 2f J to o $o8itivo A&to««r Umi ()^ ooari^ oi^ Mo to M^  ^tti^ 
38 
$mt m Yg ^m t» »« 
g i ^ l s 2a wimi •f {»U W « ^ C^ } tit« liniii « i i l tw 
Mmm i^ te HM »Uit oisitt VMII^ ^ oenr#^iriiii«i t* 
* • • • 
,"^ ^ 2 ) \ ^ 
U1 2 •*0*ia> 






CieS-viai.' tlt^t 9i^%tiGm$ fm* lE^CitJ •* It^) v« ••% 
' T ^ . 
39 
^ 9 ^ V 1 ml ,1 1 1 i i 
i4r^ 
iii'iii • • § i i u ^ • mmmmmmmmmmtmm'mmmmmm 
1 iW^ im: r iJr^iiJ? 
e • 6 
» • 
4W6 e 
?X^ ?r44 \ ^A4 li^ 
i i i i i i i i » II TIM HI mmmm>»mmm / \ iiiiilliiiiii iiTlii m nBnili mHi e 4116 •6 € 
•%# 
«i(S 
\ « < M t l J H » — ilfifw W1I 
«<6 0 
• «'*0*S*3i 
«e ^m M.»Wae^ ^^rm&tmiMie roots ef M« 
40 
HMTt MS rvEar^ rluiS la m» •t&Utsmaii of me Imam 
4 v } * f ^ v | * l ..•(3.5.4) 
tb«r#£»rft» ttdtliAioiitioii ea Dei^ faa«8 of (5.3.4) ligr ^ 
4 4 ^ 1 ^ ^ 4 v | • 4 ...(5.3.5) 
4 ^ v | * 4 ^ v | « ® ••.(5.3.i) 
^ra» C3«3.^ ) «uGid (5.5*6) «• o^tftia 
8 
^ i 
aad V i i " ****^ 
* -0 
4 1 
$«4« |!i4i^ ^ SiffOJkttt 
(ft) ISMI l i a i t of tiui raoiMi 
« «» «* «• ,. 
^ - % < V v i ) 
••Ml 
(b) H llm ^ ^ • } < 1 ^ if the £. w^umtm (io«8 n^ t 
itttiaot . itfe prolmbUilr I* 
• Site r«a«(lt «e^ 8 f t rat pe^iroi Igr Kul^ gaik C 3 o 3 . nw 
42 
l l>- f f t l f - l i i f - fal*->o w i l l - - . 
43 
^ B^S; St - 2 ^  ^ 5;, A* vj 31 J^v'j 
P*t 
ti«isi (%2«l) ftii^ ttta tMMLt M faft^  
' * * ,SOf>^ 
top ECS;, £ • ) • %r ^ ^ K| M©) %• ? \ii^^ S>^^ 
• a ( « | ) 
4 4 
^^%t) v-x -If';?; ;^  vi ao vi /^  vi 
oiliig •^pitiemi (%i» l ) tiir«0||i (5«4»S)t (5»4«2) fetoMMMi 
45 
^*k 
i \* Ju^ "^^ H > t o < « i < i 
mhts%itu%im ^© i»saltieo of the v^ .^ rloG© ei5;|reGQi6a» in 
(3*4,1) ana trOdU^ limit a© J2_ aM k -•««§ vifij ^ t 
jetk Ito^ ii \^ 7k M 2 •• ^ 
0 ^ , wbleti l i l i e s c^ 2 convora3i»<^ ^^1 vmim ^^^ method «f 
Iferid® r I S' iP^l^ J i t i s posoibla to ostiililieii Qlia^ mt 
otimm'mooe of Vg^m 
3,4.(b)« It is «jffici@ii& to ebo^ ^ > t 
I i • •«» 7o"» I ^ * e, 3 ^
 
< 1 
mt Mm ikimkm voetur 7. ? : 
teQ ^ e g913®!'-.:\til^; flSQCtion » 
4 C : ^ « . ^ : T ^ f^^-s;, 
o - •« / / 
46 
• 




|»i ^ I t tin n '*»t mi f^t %be folioiving ftjaiction^ eqOfitfcrn 
"lace vic teiws nmmsm tti:;;* Oj^ > e fc«* a l l l.»j • l»a 
of m«r l s K t fe©a for j ^ > I I t follow® [^5^ t P.506 J 
tbmt 0 < q ^l wfce*i» 0 « (o#o) am q » CQ t c| )» 1 * (If I ) 
• t^ ( Q \ <I^ ) • . . (3 .4 ,8 ) 
l a vlmi of 0#4.7) tfe© cw'S e^ta of eqe;'.tior*si (3.4.6,.^ rfidueoo 
to (3.4.0) .n&i rep-ooeatD a o^sym of eqo ^VIOBO .foi* ^xtimtion 
i6 
t h a t tf < I ' Jb f s r £10 the proo««i a©es nots eaitlo&t^ 
a *•«» 
^ % vi ?^  ^ vi t>] ^ r * » 
i M « tsl5©?is tl ir.t f<^ '*7 Jl* e t ^ ® d i r ec t i on of tl j.* raaaiMi 
w&etor ^ Qola.:id&n wiftfe, ^^e d i r e c t i o n o f th© @ii50a iF^e t^ 
tfgt wtiida irisiroe the asft^rtiofx ( c ) , 
••;« sha l l aa*? see r© to feo^ ' B o©U®.jts ©f .'-': esu ^ 
p® ' n ^ «o rm 
?> m l l a , . A i i i • *I XiML «»'• ifni •<• 
49 
Q <* M «• * 
and ite 
mr'SJT'liiatioR o f ti*© trectsor X , 
eyuJ. j . ^ , iitalX^Tly ft»t« th© ^«or«C3 i i r owd n&DV©, we i ^ t 
l i d «» 
£J «» «» 
ii 7„ II p 




m& fimXiy fsron thm fnot Ukrt the dirootloo of thrn 
lifiiitiag Hooter 'y lo mupe as tl];i;it of f^t «i® ol i^ia eji 
^ /^ A A. 
folliO^iag flur&ts:': of linOi^ 'T 0Qtfc"itiona, w@ or-m ols^ i^A aa •at|tan%« 
^ A 
••"'Hi - J l ^ 
A O ^ 
' ^2 ^ J ' * ^ 
'Hile fs^B^mi of octaationo jrldl.^ 'iii tiio Solletrim QnUm^tew &t 
tlid ^lo^ata of : • 
Jji '"1 -^ • ^2 -"l ^^ 
A 
B L . O iMX—M|<M«im»lMi ••—III Ml Ml—M—liw— 
A 
••HMa 
A © A "I A < A O 
5 1 
^^n- ir4 
»2i. • —*—~ 
4 % • 4 4 
n 
i | U _ • Ml I I Mil HI l»l»»1«IWIII Hil I Ml III lirill 
'4 'i - 'f| 
52 
diee»wr#4 eal r*«3i«c»v<ere<l wviraaL tlMi«« In flptte • f i ts 
ft&«pii<^^ i t i« #f «o0«i^ €r&%&« inp0rta«3« INVHJT 1)@<»I«IMI 
HnKTii lire isCrlii«l««l.|jf i«ttr«»tlag »itlM»iti0Bl fv«lft««e 
e»MEM«t«d iritu i t f partly i*es««» wma$ r «« l t« twnots i 
witii i t 9mm \m ^ imlXf m psrtiiilljr gMwrtOiMi t t M»r« oti«timt«6 
ae>a«l|tt« fiNi iFolftMM «^i<ii itftvt nK^iv«d fttt*ati»A ImtiM V4M»iit 
jNMirs or* ttit iiroliwi • ! MttlMbtiag tli* mmm mwhrn- wi 9it99P$mg 
piT ifldiTia^iat I I & M A • » « OMS&ttt* Mmm^W •t fi^pVlatiMI S i * * * 
^BSPTiBt i»«32lt luirfl tlw jp«U«ii 9i ttdtla&tiflig tlw AS* sf » 
€iii|t*»»ii&ta»fi iroMMi tea«d •« ^nt ovrt^st £»pB]Uti»ft sis* «aft 
ttw @ff«^iJie aistritetlott Ol^i^o>'» t^l^l* 3M •iPtiMiitiMi 
• f 
[i$n ] . 
I t lbii« Uag %««t r<MN»piiatd r^»eTl», i^ld) tticit Mm mwmftk 
• r «Ktia0ti»ii •£ a Hit«!itic»Si in ii «M»tiB |^|)nia%i«ft oaa b» 
•iiw*4 «• a^  treriK i^Si^  0r«€«««« I t n iU frwt^Nil^ %• Hi* o««* 
mm% m mm 'mt^tlmm wUl not IMI ^mmmlmA «r ^uiMifi«« • • 
mm wAmm i t &• far«««Hl in r#ft«ftiRlijr Isr^i i r t i i r t , SIMMI 
I t i« a Qb£ir&«%tri.»tio vf InoMiaag Aii'»cn«»ii lilM»t tiMQr •illw» 
mw i«t»ttt>ft vim mmmis^%9 ^ vvemm^kmit^ A»t ^ « « » ^ 
%«l i : t« ^3«r«fir« mt H^aorvai «• •»UMittt I b i * sr»teiMUlilQr* 
t etiMi pm0t8« villi ft a»ai*4»ff»iMret« •ffwrlAS AiAte^itetita 
tmiPtilg jv^teaMlilr flWMrtittiMS AMKkti»«t 
mmM iSbm tsMm^im^ tsumUmm f^(S) of is^  I41 %IMI iMi fluw«i*aiai 
i t « r ® t t • f fCS) . 9UI OIMWPI^ iMMN» p%^«l» ^ l^t IllMHI i«pB«pr|ft««|f 
mat mil vltiiKttt Itom »• mm mm HigNbi Qj^ ^ }» mimM C^? ] * 
truMlftias i?ff«#tt«i i««» «» ii^ i^^  » p^pOl^tioii • f •l^tetv «lwr« 
%r99 will e^aiie* • f f i f r iag of IMIHI tjrpM iji^];»«aAMiiajr, mLppmm 
at 96mm lAttMSi •< «§.«» tl»» t w i i r #f tan* I inttviAiitl.* 
ptmmw^ i a ttm 9»|gl«itl&s i s m^ mad Hi* wiwdiir iif tgw It 
iM&twi<ii^9Xm im m^» Bnan i t %M vrnmrnrntXim t t mmaAiSMt mm 
w^m^wam^ iettii II o»llt«tl«ft mf iflAoptaA^il fAlri at lkr«Q«*afly 
(^ :'. :^'). (ir- o - - (?^ - ^ ;:)-
ia) i t ) \ /(2) {«) 
5i* ^th- (V -^1 
iiM»« tiMi ptAr ( 5 • C r4^r««»mt« I M nmUmt mt tyy* X 
ajul ty j^ 21 «£ r i^ i« f |>r»aiia#a l^ r Hbm |«li ia&itl^ttf^ •£ t r f« i 
(cae^tjr i»x' i^ sfft X • I « I t at.Kt a^ » SMUA f^r tr»t xx t 
I • I« tt»««t a^) ^'^^ of ^Mi 1^ iaS|»Pidi8ii4 • f try* t vmfemUmmmm 
iiMli|^#tttiMily #f eMi j^RntfeiMPfiMft iw<lnimxiwintXjf df tlM lu #l[^ft9t(i 
• f t99« XX ma^ fr«%eittir af t i i^ ias ^oardiag ^ H M MMit 
9r»%niiiitr IUli»ttriiR%i»a 
tf I 
I • XfSt«.*»i^ 
luid ^ife mt m^ m.^ iniiiritealLC at tgni^  XX rmw^^immmB Jxi/SmBmwA&mXkf 
mt AMI @iii9^ i«r sM i«fti9«MMMil|f of %• 1^ iaexvidmio of taryo X 
•oeordiJig to tiio mmm ^ro^eililXitr <li@trltiitioa 
^ ^k l^E k * l ,2 ,«« . , i )^ 
hore j»^ (t» 12.) > 0 aoA £ 9gi^*^) « 1 for i • lt2» CMtt^)) 
9io 9(iir of ^immAMxmmAomX iroliiablXitar auaoratiag ftewtloa 
io mmk 4of Ima 30 
t»C •o 
( «bof 5J*II» ^ i « ^ ) 
H 
be MHI ttsp^loc^ pvtmtmi^ distrllNitloxi o£ ^# o f fq^i^ 
of an isdivtaml of liypo i* thon liio «gvorl«@i ivolMitiiailgr 
Ifeo Mtliitstieii probcibUitleo Host a to»»^ tniMBiiiotiiil 
56 
• f #11 ( i ) «iiil i t s dcrimitiiTM m» mtUmtem <if # (s) <%£& i t s 
4«rivtAtivo», tsfekieb wi3Ll b« oMNtoa fiyr Mitiaatifig tli« ire^l^i i i^ 
St is 9ftttsilA« t0 idttrprst tto oiiiMMiieai oentnA. l i a i t 
«li«sr«i for • » » of iaS^ofideiit ra»a»s i ^ r l a H M &• o eoivcrriiaB* 
rat« r«eiat li»r %^ Itm of i«3r0» aniaNro, 1 ^ oxt»avS,Ot i f Xj^  t 
1 * i»2i3f»*« aro iaSopoii^«^ oafl iOonlioi^iy OiotrilMitNt 
rsiiiaeffl irteri®.ia«« m$M Sl|^  • Mt ^ f I^ • ^ ^ < •• and 
a 
• IP4 ^ 
{affile If71} in Ifeo fl^ rfi 
, V2 ft^2^^ (2«) 
IMo providoo iii^rm tioa oa tlbe r^ tto of oofanm'ii^ oeo 
ia mo olroag Xm »*^a •""•> ^ as a -• •% ( %«fi»» domtos 
itis^ot iMP*e ooarwrgetKio) 1 ! ^ aimlo@i»io flii^ t ^ eitpororiticiai 
aea.toii»i«itti9ofi ps^mm havo %@ea dioo&aoea fear rM^ ydo ^97lL 




^ »mmm m^im ^i^« about ^» 0tf.a^iiisg ti»«ri1ititl#n 
tier i^« fmrmt^^mim twmtii^mlm 
I . Iter Aur t s^ -^ ^ • j^a^  «ar © i % i i • • i % i ^ 
i^cr# 5* ft» itDgf i»i3^flr less tlmfi omit ^ M I Itttt dsriirmtiiw • f 
^ ^ H ^ iA % tiiil,.iim&jr slro^ijr oomistoD^ ^t la^to of I te kt& 
d«riinitivo of # ( I> in ^10 a^iao Ht&t § 
«•« 
u u 
C ( * • 7 p^cttn ^4 i» i»ia 
into two l^ietera ia& ws^tf 
*,,f.-^, »i<»'^>%*4 
.it 
^ r e(t)fi^(t, (Z. )a{-« 4 
uliire e(t) • k) (^)« 
we i f t 
r; 9 
•* u) 
•^ (s) • £ 0Ct)eCfi) P|^(tf(^)Y^ Sg^ 
t f£«i i i* l * * af 
. . . (4.3.2) 
• r c»(t)o( Q. >f*(%»fi.) s h * s^** 
. . .(^•3.5) 
men ooiuda«r 
II w I will III 1111111' 0 ^ * ^ ( S | — . .mill Ml.' 
r c<t)o(^) /pj|Ct,i.>.p^(t.o| ^ 
• ? 0(t)cCD [pjtCtt^)-i»4(t.<^)] s j ^ 4"^ 
I r o(t)e(f)lp^(t,^>^^(nC)] ^ s ^ 
60 
Sine© Hi* flTQt twi@ Oft tlift rlHit hmi aiift i» «li« teiU 
•f m oo^rtfipst tnrias^ #» % fir 9^ ^ ft««i2i9 l^ii larae ana WMA 
Applying Sor^s stTttag tm», mm oeaeltt^ t^t 
©itjjll 
Pttif^Vp^Ci.^) ! !«•• for Aagf 
fljeeA 
i 2 L - •^ "(Si 
ftsj^ &!^ 6 ^ 4 ^ Jt T ^•S< 
does not &mp@m on% fmAr^mimm th^^t if ^ mqmmm of mm^m 
• i 6 
^jjt g<?»yl^  ; asoBed ©n «lmt tteer^» I. tftUe lui about #£*•' na «ii 
m MT eptlot^tt of 7?«0 H i l l tttsd «li« (amclsaaa lik«llli9oA 
•s«lii^t«, ll&:<t 16» tiw amU^fe-t lOCMi&^ft&vs root of tko 
^^  
tbea i t f!9ll#irft arwii moor«« I Wmt ^ J^ a •^oagly 
ooooistoat odtiiinto of ?• 
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